# 
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CLAIMS 



We claim: 



)/. A polymeric drug den very system, comprising: 

(a) a biodegradable water msoluble polymer that is a solid or wax at 37°Cj 

(b) \ a biodegradable^wateiL ^pJuble polymer tha t is a liquid ar25°C; and 




(c) a hydrophobic drug, wheWn said( polymeric dru^deliv e^yystem is a 
liquid or past e at 25°C, 



The polymeric drug delivery system of claim 1 wherein said water 
insohible_polymer x is a polymer seWted from the group consisting of polylactic acid, 
polyglycolic acid, polycaprolactone, p^lyanhydride, polybutyric acid, polyacrylic acid, and 
po 1 y methacry 1 at e . 

3. The polymeric dn^| Jlelivery system of claim 1 wherein said water 
inso iuble polym er is a block copolymgx^saidNblock copolymer comprising a block selected 
from the group consisting of polylactic afcid, polyglycolic acid, polycaprolactone, 
polyanhydride, polybutyric acid, polyacrylic acid, and polymethacrylate. 

4. The polymeric drug delivery s\stem of claim 3 wherein said block 
copolymer comprises a hydrophilic block selected from\he group consisting of polyalkylene 
oxide and polysaccharide. 




5. The polymeric drug delivery system of claim 3 wherein said water 



insoluble polymer is a tribl ock j bopolymer having the formula ABA, wherein each A is a 

ilidl 



hydrophobic block, and wherein B is a hydrophiliA block. 



6. The polymeric drugJ^delivery system of claim 5 wherein said 
hydrophobic block is a polyester. ' \ 
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7. The fJ|plymeric drug delivery system of claim 6 wherein said polyester 
is a poly(a-hydroxy acid). 



8. The polymeric drug delivery system of claim 7 wherein said poly(ot- 
hydroxy acid) is poly(glyeplic acid) or poly(lactic acid). 



9. The polym&ric drug delivery system of claim 6 wherein said 
hydrophilic block is a polyalkylene oxide. 



x 



10.^>^H^e^ polymeria drug delivery system of claim 9 wherein said 
polyalkylene oxide is polyethylene glycol. 

11; The polymeric dru^ delivery system of claim 9 wherein said polyester 
and said polyalkylene oxide components of said triblock copolymer are linked by 
caprolactone links. 




12. The polymeric drug delivery system of claim 11 wherein said Jrj]ilxxck_ 
copolymer comprises [poly(DL-lactide-co-8-Tpaprolactone)J- [polyethylene glycol] -[poly(DL- 
lactide-co-e-caprolactone)]. 



13. The polymeric drug delivery system of claim 1 wherein said water 
soluble polymer is polyethylene glycol or methowpoly ethylene glycol. 



14. The polymeric drug delivery system of clain^l2 wherein said water 
soluble polymer is methoxypolyethylene glycol having a number average molecular weight 
of about 100-500. 



15. The polymeric drug delivery system of clairrfTT^vherein said triblock 
copolymer (TB) and said methoxypolyethylene glycol AMePEG) arepr^sent in said polymeric 
drug delivery system at a weight ratio of TBrMePEG wjfhin the range of>3t5?70 to 90:10 
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16. The polymeric drug delivery system of claim 1 wherein said water 
insoluble polymer is a rariblock copolymer of the formula ABA, wherein A is a block of 
residues comprising resicmes which remain after polymerization of one or more monomers 
selected from the group consisting of hydrbxyacetic acid, 2-hydroxypropionic acid and 6- 
hydroxyhexanoic acid, B iaa block of residues comprising residues which remain after 
polymerization of one or mofe monomers selected from tjie^ group consisting of alkylene 
oxide and alk^A^ne glycol, and\the triblock copolymer is amquicTat a temperature within the 
range of25-4^ ^ 

17. The polynieric drug delivery system of claim 1 wherein said water 
insoluble polymer is a triblock copolymer of the formula ABA, wherein A is a block of 
residues comprising residues which remain after polymerization of one or more monomers 
selected from the group consisting\of hydroxyacetic acid, 2-hydroxypropionic acid and 6- 



hydroxyhexanoic acid, B is a block] 



p^sidues comprising residues which remain after the 



oxid^and alkylene glycol, and the 




polymerization of one or more monomers selected from the group consisting of alkylene 



lymer is a pasted a temperature within the range of 



18. The polymeric dru*g delivery system of claim 1 wherein said water 
insoluble polymer is a triblock copolymer of the formula ABA, wherein A is a block of 
residues comprising residues which remain* after polymerization of one or more monomers 

■v \ 

selected from the group consisting of hy Jroxyacetic acid, 2-hydroxypropionic acid and 6- 

\^ 

hydroxyhexanoic acid, B is a block of residues comprising residues which remain after the 
polymerization of one or more monomers selected-from x the group consisting of alkylene 
oxide and alkylene glycol, and the copolymer i^not a solid)at 25°C. \ 

19. The polymeric drug delivery system of claim 1 wherein the weight of 
said hydrophobic drug represents a percentage of the total weight of said polymeric drug 



T 



delivery system within the range of 2-30%. 
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20. The poWmeric drug delivery system of claim 1 wherein said 
hydrophobic drug is selected from the group consisting of amphotericin, anthralin, 
beclomethasone,. betamethasone camptothecin, cureumin, dexamethasone, indomethacin, 
genistein, lidocaine, insulin, Lystatin, paclitaxel, tetracycline, tretinoin, cromoglycate, 
levobunolol, and terbinafine. 

21. The polymeric drug delivery system of claim 20 wherein said 
hydrophobic drug is selected film the group consisting of paclitaxel, camptothecin, 
amphoterecin, nystatin, tretinoin, geVnstein, and cureumin. 

22. The polymeric drug delivery system of claim 20 wherein said 
hydrophobic drug is paclitaxel. 



drugs. 




23 . The polymeric (W& delivery system of claim 1 , comprising at least two 



2^. A method for delivering a drug to a subject, comprising the 
administration of a polymeric drug deliverV system that comprises (a) a biodegradable water 
insoluble polymer that is a solid or wax at\37°C, (b) a biodegradable water soluble polymer 
that is a liquid at 25°C, and (c) a hydrophobic drug, wherein said polymeric drug delivery 
system is a liquid or paste at 25 °C. 



25. 



The method of claim 2'4 wherein said polymeric drug delivery system 
is administered to said subject by a method selected from the group consisting of 
intraperitoneal injection, intraarticular injectioL intraocular injection, intratumoral injection, 
perivascular injection, subcutaneous injectioL intracranial injection, and intramuscular 



injection. 



26. The method of claim 24 wherein said polymeric drug delivery system 
is administered to said subject by application on a Lrgically exposed tissue. 
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27. The method of claim 24 wherein said polymeric drug delivery system 
is administered to said subject by a mode selected from the group consisting of 
periophthalmic application, administration -inside -the eyelid, intraoral administration, 
intranasal administration, intrabladder administration, intravaginal administration, 
intraurethral administration, intr^*ectal administration, and application to the adventitia of an 
internal organ. 



28. The method of claim 24 wherein said subject is a mammal. 



29. 



30. 



The method oflclaim 28 wherein said mammal is a human. 



The method of 




28 wherein said mammal is a farm or domestic 



animal. 



A m e,hod of faring a poiymeric d rag ddi™, s y s,e m , conning 

the blending of: (a) a biodegradable water insoluble polymer that is a solid or wax at 37°C, 

\ 

(b) a biodegradable water soluble polymer that is a liquid at 25 °C, and (c) a hydrophobic 
drug, wherein said polymeric drug delivery system is a liquid or paste at 25°C. 



32. The method of claim 31 wherein said hydrophobic drug is not mixed 
with an organic solvent prior to said blending step. 



^3. A triblock copolymer^of the formula ABA, wherein A is a block of 
residues comprising residues which remain after polymerization of one or more monomers 
selected from the group consisting of hydroxyacetic acid, 2-hydroxypropionic acid and 6- 
hydroxyhexanoic acid, B is a block of residues comprising residues which remain after the 
polymerization of one or more monomers selected from the group consisting of alkylene 
oxide and alkylene glycol, and the copolymer has a consistency, at a temperature within the 
range of 25-40°C, selected from the group consisting of a paste and a liquid, or has a non- 
solid consistency at 25°C. 
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residues having the structure 



34. The cc polymer of claim 33 wherein block A consists essentially of 



resulting from the polymerization of monomers selected from 



the group hydroxyacetic acid, E-hydroxypropionic acid and 6-hydroxyhexanoic acid. 

35. The copolymer of claim 33 wherein block A comprises residues having 
the structure resulting from the polymerization of 2-hydroxypropionic acid. 

36. The copolymer of claim 33 wherein block A consists essentially of 
residues having the structure resulting from the polymerization of 2-hydroxypropionic acid. 



37. The copolymer of claim 33 wherein block A comprises residues having 
the structure resulting from the poly ization of 6-hydroxyhexanoic acid. 



38. The copolymi 
the structure resulting from the 
hydroxyhexanoic acid. 



df claim 33 wherein block A comprises residues having 
polymerization of 2-hydroxypropionic acid and 6- 



39. The copolymer of^claim 33 wherein block A consists essentially of 
residues having the structure resulting from the polymerization of 2-hydroxypropionic acid 
and 6-hydroxyhexanoic acid. 



40. The copolymer of claim 33 wherein block A contains residues having 
the structure resulting from the polymerization of 2-hydroxypropionic acid and 6- 
hydroxyhexanoic acid in a 2-hydroxypropioi^ic acid: 6-hydroxyhexanoic acid weight ratio of 
40-60:60-40. 



41. 



The copolymer of claim 33 wherein the A block is a random 



copolymer. 
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42. The copolymer of claim 33 wherein block B comprises residues having 



the structure resulting from tht 



polymerization of ethylene oxide. 



43. The copolymer of claim 33 wherein block B is a CDC triblock 
copolymer wherein C and D\ are selected from homopolymers of ethylene oxide and 
propylene oxide. 



44. The copolymer of claim 33 wherein block B has a number average 
molecular weight of less than or equal to 8,000. 



45. The copolymer of claim 44 wherein the molecular weight is less than 
or equal to 1,000 and at least 100. 




46. The copolymey^of claim 33 wherein the B block provides 10-50% of 
the weight of the copolymer. 

47. The copolymer) of claim 33 wherein at least 50% of the copolymer is 

biodegradable. 

4^. A drug delivery system comprising a drug in combination with a 
triblock copolymer of the formula ABAS, wherein A is a block of residues comprising residues 
which remain after polymerization o^ one or more monomers selected from the group 
consisting of hydroxyacetic acid, 2-hydr^^ropionic acid and 6-hydroxyhexanoic acid, B is 
a block of residues comprising residues \^hich remain after the polymerization of one or more 
jponomers>.§elected from the group consisting ofalkykaie^oxide and alkylene glycol, and the 
copolymer hab a consistency.^at-a-temper^ture within the range of 25-40°C, selected from the 
groilpx^nsisting of atoaste and a liqu^CorVuL a non-solid consistency at 25°C. 




49. The drug delivery system of claim 48 wherein the drug is selected from 
a peptide, protein, antigen, vaccine, anti-infective, antibiotic, antimicrobial, antiallergenic, 
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steroid, decongestant, miotic, anticholinergic, sympathomimetic, sedative, hypnotic, psychic 
energizer, tranquilizer, analgesic, antimalarial and antihistamine. 

50. The drug delivery system of claim 48 wherein the drug is paclitaxeL 

51. The drug delivery system of claim 48 wherein the drug provides 0.1% 
to 1 0% ofthe total weight of the sy ster 

A method of administering a drug to a subject comprising contacting 
the subject with a drug delivery system comprising a drug in combination with a triblock 
copolymer of the formula ABA, whereim Am a block of residues comprising residues which 
remain after polymerization of one or more monomers selected from the group consisting of 
hydroxyacetic acid, 2-hydroxypropionicAac/d and 6-hydroxyhexanoic acid, B is a block of 
residues comprising residues which .rejoin after the polymerization of one or more 
monomers selected from the group coi/s/sting of alkylene oxide and alkylene glycol, and the 
copolymer has a consistency, at a temperature within the range of 25-40°C, selected from the 
group consisting of a paste and a liquid, or has a non-solid consistency at 25°C. 



53. The method of claim 52 wherein the drug delivery system is injected 
directly into a solid tumor of the subject. 

54. The method of claim 52 wherein the drug delivery system is applied to 
a tumor resection cavity. 

55. The method of claim 52 wherein the tumor resection cavity contains 

cancer cells. 

56. The method of claim 52 wherein the drug kills cancer cells. 



* 



* 
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57. The method 
applied to tissue of the subject. 



of claim 52 wherein the drug delivery system is topically 



58. The method of claim 52 wherein the dru. 



adhesion. 



g prevents post-surgical 



59. The method ofMn 52 wherein the drug delivery system is applied 
penvascularly to the subject. 



60. The method of clailn 52 wherein the drug treats 



61. The method of 
intra-articularly to the subject. 



claim 



62. The method of claii 



restenosis. 



52 wherein the drug delivery system is injected 



52 wherein the drug treats arthritis. 



